1 Manuscript received 9 March 2016; revision accepted 11 April 2016. The authors thank the Fonds pour la Formation à la Recherche dans l'Industrie et l'Agriculture (FRIA, Belgium), the Fonds de la Recherche Scientifique (F.R.S.-FNRS, grant T.0163.13), and Belgian Science Policy (project AFRIFORD) for financial support. They also acknowledge CEB Precious Woods, Wijma Cameroun SA, and Centre national de la recherche scientifique et technologique (CENAREST) for technical and logistical support during sampling, and Bérengère Doucet, Toussaint Abessolo, and Sonja Siljak-Yakovlev for their help. Flow cytometry results combined with nSSR profiles suggest that G. tessmannii is octoploid.
• Conclusions: nSSRs revealed that African Guibourtia species include both diploid and polyploid species. These markers will provide information on the mating system, patterns of gene flow, and genetic structure of African Guibourtia species. a total volume of 15 μL, combining 0.15 μL of the reverse and 0.1 μL of the forward (0.2 μM for both) microsatellite primers, 0.15 μL of Q1-Q4 labeled primers (0.2 μM each), 3 μL of Type-it Microsatellite PCR Kit (QIAGEN), H 2 O, and 1 μL of DNA. PCR conditions were: 5-min initial denaturation at 95°C; followed by 30 cycles of (95°C for 30 s, 60°C for 90 s, 72°C for 1 min) and 10 cycles of (95°C for 30s, 55°C for 45 s, 72°C for 60 s, 72°C for 1 min); and a final elongation step at 60°C for 30 min. We mixed 1.1 μL of each PCR product with 12 μL of Hi-Di Formamide (Life Technologies, Carlsbad, California, USA) and 0.3 μL of MapMarker 500 labeled with DY-632 (Eurogentec, Seraing, Belgium). The preparation was genotyped on an ABI3730 sequencer (Applied Biosystems, Lennik, The Netherlands).
After excluding loci that did not amplify consistently or were unreadable, we combined 16 polymorphic loci (one locus [R12-Seq43] was monomorphic) in four multiplexed reactions (Table 1) using Multiplex Manager 1.0 software (Holleley and Geerts, 2009 ). Preliminary population genetic analyses were performed on three populations of G. tessmannii (35-58 individuals per population; Table 2 and Appendix 1). Multiplexed PCRs were as above except that 3 μL of the 5× Q-solution of the Type-it Microsatellite PCR Kit was added. The individuals of G. tessmannii studied revealed a high degree of polymorphism, with more than two alleles per individual, suggesting a polyploid genome (Table 2) .
Microsatellite marker data analysis in G. tessmannii and G. coleospermaThe three populations of G. tessmannii (Table 2 and Appendix 1) had three to 14 alleles per locus (mean 8.94 alleles per locus, Table 2 ). Single-locus genotypes had one to eight alleles (2.35 ± 0.94 alleles per locus) and no fixed heterozygosity, suggesting an autopolyploid.
For G. coleosperma, the diploid species in which cross-amplification was the most successful (see below), we considered two populations (Table 2 ). For each of the 10 amplifiable loci, we calculated allele size range, number of alleles (A) per locus, observed (H o ) and expected (H e ) heterozygosity, inbreeding coefficient (F), and null allele frequency (r) with INEst 1.0 (Chybicki and Burczyk, 2009 ). Deviation from Hardy-Weinberg equilibrium (HWE) was tested for each locus with SPAGeDi (Hardy and Vekemans, 2002) . Loci exhibited one to 14 alleles (mean 4.5) with H o (mean ± SE) of 0.28 ± 0.09 and H e of 0.41 ± 0.11 for the Democratic Republic of Congo (DRC) population and one to 10 alleles (mean 3.67) with H o of 0.17 ± 0.05 and H e of 0.36 ± 0.10 for the Namibia population. Significant deviation from HWE was observed in at least one population for four primer pairs. Loci R12-Seq20 and R12-Seq22 for the DRC population exhibited a significant deficit of heterozygotes due to the presence of null alleles (Table 2) .
Flow cytometry-We used flow cytometry to confirm the ploidy level of G. tessmannii and compare its genome size with G. coleosperma. We used fresh material from seeds collected in central Gabon (G. tessmannii) and northern Namibia (G. coleosperma) (Appendix 1). From 1 cm 2 pieces of fresh leaves, we obtained suspensions of leaf cell nuclei by chopping them in a buffer solution using the CyStain UV Precise P Kit (Partec GmbH, Münster, Germany) with DAPI (4′,6-diamidino-2-phenylindole, dilactate). We ran samples with Ploidy Analyser equipment (Partec GmbH). We used tomato as an internal standard (Solanum lycopersicum L. "Montfavet 63-5" [2C = 1.99 pg, 40.0% GC; Marie and Brown, 1993] ). Under the assumption that the GC content of our samples and the standard were similar, the genome size of G. coleosperma ranged from 3.20 to 3.70 pg (N = 3) and G. tessmannii from 11.87 to 15.78 pg (N = 3). Although these estimates should be considered with caution in the absence of information on the GC content, the genome size of G. tessmannii is nearly four times larger than that of G. coleosperma. Because the latter species displays microsatellite profiles typical of diploids, the flow cytometry results confirm that G. tessmannii is an octoploid species. Significance of deviation from Hardy-Weinberg equilibrium: *P < 0.05, **P < 0.01, ***P < 0.001.
Cross-amplification in congeneric species and ploidy determinationAmong the 17 loci selected from G. tessmannii, a majority successfully amplified in two other species from the subgenus Pseudocopaiva (Table 3) . Less than six loci amplified in the other species, most of which belong to other subgenera (Table 3 ). In G. pellegriniana, all loci were polymorphic and the genotypes showed up to eight alleles per individual and locus, suggesting an octoploid genome. By contrast, in the other species individuals did not display more than two alleles per locus, suggesting diploid genomes.
CONCLUSIONS
We developed 16 polymorphic microsatellite markers in G. tessmannii that amplified to varying degrees in nine congeneric species. The microsatellites and flow cytometry results showed for the first time that the genus Guibourtia includes diploid and polyploid species. These markers will be useful to assess the mating system and genetic structure of Guibourtia species. 
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